The aim of the present study was to evaluate outcomes of the Teaching-Family Model (TFM) as an intervention for maltreated children who exhibit noncompliance and problematic behavior, in a Japanese residential treatment setting. Methods: The effect of the TFM on 44 children (mean age, 13.6 years; age range, 6-18 years) was assessed using the count data for noncompliance, evaluated by the direct care staff, and problematic behaviors, assessed by the Child Behavior Checklist (CBCL). Data were collected at three time points (at the implementation of the TFM and at 6 months and 1 year after implementation) and compared to assess changes. 
Introduction
in Japanese residential settings, effective interventions are necessary for maltreated children who display problematic behaviors.
In residential settings of North America, the Teaching-Family Model (TFM) has been widely implemented (Barth, Greeson, Zlotnik, & Chintapalli, 2011) . Previous studies evaluating the effectiveness of TFM have shown decreasing criminal offense rates during treatment (Kirigin, Braukmann, Atwater, & Wolf, 1982) , a decrease in physical restraint and seclusion (Jones & Timbers, 2003) , decreasing numbers of diagnosed children, and an increase in the number of successful discharges to settings less restrictive than those at initial admission (Larzelere, Daly, Davis, Chmelka, & Handwerk, 2004; Larzelere, Dinges, Schmidt, Spellman, & Criste, 2001) . Although TFM has recently been implemented in a few Japanese residential childcare facilities, the effects have not been evaluated.
TFM is a residential treatment approach based on the behavioral theory (Wolf et al., 1976) , which applies operant conditioning techniques (Skinner, 1938) . Here, appropriate behaviors increase when positive reinforcement such as praise and privileges is given, or problematic behaviors decrease when punishment such as timeout is given. In addition, TFM applies the social learning theory (Bandura, 1977) , which premises that inappropriate behaviors among children occur because they have many opportunities to observe inappropriate behavior throughout their lives. Therefore, through positive reinforcement such as feedback and modeling, TFM trains for appropriate behaviors with social skills so that children become self-motivated to learn appropriate behaviors (Wolf et al., 1976) .
Since the 1960s, TFM has been primarily used to care for children of all ages, ranging from early adolescence to young adulthood, with oppositional defiant disorder or conduct disorder in residential treatment settings (Daly & Dowd, 1992) . Trained caregivers facilitate the acquisition of preventive and proactive social skills as target behaviors (e.g., following instructions, accepting criticism, anger control strategies) in children by fostering positive interactions with their caregivers (Jones & Timbers, 2003) .
When caregivers intervene, many maltreated children typically react with noncompliance; therefore, in the present study, we focused on changes in noncompliance to investigate the outcomes of TFM in Japanese residential settings. Noncompliance is defined as refusal to act in accordance with a stated directive and/or refusal to follow rules (Owen, Slep, & Heyman, 2012) . Although a certain level of noncompliance with regard to development of autonomy and assertiveness is observed in normal toddlers (Mahler, Pine, & Bergman, 1975) , persistent noncompliance is considered to be a keystone behavior for the development of conduct disorder (McMahon & Forehand, 2005) .
Oppositional behaviors in children showing noncompliance trigger a negative emotional response from the caregiver (Tsuboi & Sango, 2011b) , which can lead to a coercive process of scolding or punishment (Patterson, 1982; Smith et al., 2014) in which the child s noncompliance and the caregiver s punitive measures escalate in a loop. Abusive parents tend to fall into coercive interactions when they react aggressively by yelling or threatening their children because of noncompliance (Patterson, 1976) .
Coercive interactions between children and their caregivers during childhood predict early adulthood violence mediated by coercive joining with friends at adolescence (van Ryzin & Dishion, 2013) ; therefore, coercive interaction is a high-risk phenomenon that can cause serious problematic behaviors. In addition, if a coercive process develops because of reinforcement of a caregiver s unethical and irresponsible response to a child s defiant behavior in residential facilities, then the risk of maltreatment increases (Nishizawa, 2009; Rosenthal, Motz, Edmonson, & Groze, 1991) . In TFM, caregivers consistently intervene in the child s noncompliant behavior using a protocol based on the behavioral theory. This allows caregivers to consistently intervene in the problematic behaviors of children with oppositional and defiant tendencies without using harsh reprimands or excessive penalties, thereby aiding in the prevention of a coercive process. This consistent intervention by trained caregivers in daily care settings is considered superior to that in other residential programs from the perspective of preventing coercive interaction.
However, because TFM was developed in the West, it is necessary to consider the concept of cross-cultural generalizability (Bornstein, 2012) before adaptive implementation in Japan. Kazama, Hirabayashi, Karasawa, Tardif, and Olson (2013) demonstrated that, compared with American mothers, Japanese mothers more frequently use ambiguous parenting techniques Therefore, the objective of the present study was to validate the outcomes and cultural generalizability of TFM used for improving noncompliance and problematic behaviors in a residential childcare setting in Japan.
Method

Characteristics of Residential Childcare Facilities in Japan
Japanese residential childcare facilities is defined by the Child Welfare Low as providers of social care in residential settings with a public responsibility for children who have no parents or are in need of care due to family problems, such as maltreatment (JMHLW, 2017) . In 2016, approximately 39,000 children stayed in 1200 facilities. In residential care homes, which is a major type of childcare setting, the average length of stay is 4.9 years (JMHLW, 2017) . The following are the results of the investigation by the Japanese Ministry of Health, Labour, and Welfare (2012) of the percentage of children in each of the following types of facility: large scale facility (more than 20 children per unit; 42.3%); medium scale facility (13-19 children per unit; 16.0%); small scale facility (less than 12 children per unit; 22.3%); and small group care home (6-8 children per unit; 19.3 %).
Institution
A non-randomized interventional study was conducted at residential treatment facility A, which is a large group care facility located in the southern central region of Japan with 50 children in residence at capacity. The residence is a two-story building; each floor is separated by sex and has a capacity of 25 children. Daily care is typically provided by three direct care staff members. The direct care staff is composed of 18 staff members and five clinical psychotherapists. Other personnel include a director, a deputy director, and a general manager who manages the direct care staff.
Nine direct care staff members are assigned to each floor. The mean duration of experience of the residential direct care staff was 59.7 (SD = 47.6) months. Before implementing the TFM, facility A had been providing the typical type of Japanese residential treatment called structured daily care (e.g., following daily routines, disciplined living with clear boundaries, comprehensive rule settings), which aims to reduce problematic behaviors; however, specific theoretical-based care, including that based on behavioral theory and has the same background as the TFM, was not provided.
Participants
Forty-four children (age range: 6-18 years), who were staying at facility A, participated in the study from March 2014 to September 2015. We collected the participants demographic information from case reports at admission (see Table 1 (Dowd, Czyz, O Kane, & Elofson, 1994) in a daily care setting. The TFM involved primarily married Western couples and group homes comprising of about eight children; however, facility A, which is a typical residential childcare system in Japan, has multiple direct care staff members who attend to about 20 children per unit in rotating shifts (Goodman, 2000) . Although there are differences in the group setting between Japan and North America, the components of the TFM were implemented without cultural-related modification.
Prior to the implementation of the TFM, all direct care staff members attended a 2-day TFM workshop run by a supervisor who had completed a TFM training course in the United States.
Intervention
Based on the TFM procedures, 18 direct care staff members intervened with the children s behaviors (see Figure 1) . The direct care staff who intervened differed due to a shift work schedule.
All staff were required to intervene with consistent TFM-based procedures and to record the interventions electronically with a description of the child s behavior, words that staff spoke to the child, and tangible reinforcer or punisher. The computerized records were then reported to the manager before being checked 7 Outcomes of the Teaching-Family Model in Japan by the supervisor. The electronically recorded interventions were checked daily, after which the supervisor would provide feedback to each staff based on the criteria of adequate intervention, including the accuracy of the description of a child s behavior, the fidelity of the intervention steps, and the appropriateness of giving reinforcers or punishers. The daily interventions were collated into a monthly report and the staff members also received consultation from the supervisor. On the premise of behavioral theory, the direct care staff members used positive reinforcement, such as praise or giving special privileges to establish the child s appropriate behaviors. In addition, based on the social learning theory, which has a premise that inappropriate behaviors are acquired by observation learning, modeling and the provision of rationales were used to promote intrinsic motivation within the child to learn appropriate behaviors in order for the child to internalize their behaviors.
The comprehensive TFM intervention in facility A was conducted as follows. First, at a neutral time, caregivers used preventive teaching, which taught and allowed the practice of social skills organized by a TFM provider (e.g., following instructions, accepting No for an answer, and anger control strategies; Dowd & Tierney, 2005) . When a child displayed positive behaviors using these social skills, the caregiver would then use effective praise, which provides positive reinforcement, such as praise or tokens.
Conversely, when a child displayed negative behaviors, caregivers used corrective teaching by applying punishment such as time-outs or the removal of privileges. When negative behaviors escalated after corrective teaching, caregivers used teaching self-control, which forces the child to take time to calm down before following-up and practicing positive behaviors. Examples of each TFM intervention component in relation to using the social skill of anger control strategies are given in Table 2 .
Evaluation Methods
The outcomes of the TFM in improving noncompliance were assessed using count data for noncompliance as evaluated by direct care staff and changes in problematic behaviors as assessed by scores on the Japanese version of the Child Behavior Checklist (CBCL)/4-18 (Achenbach, 1991; Itani et al., 2001) accordance with a stated directive and/or not following the rules.
However, noncompliance with the following rules in a residential group care setting was considered a problem involving the violation of social rules related to morality and social conventions (Turiel, 1983) . On the other hand, noncompliance with following the instructions is considered an issue involving interaction with an individual caregiver (Kuczynski, Kochanska, Radke-Yarrow, & Girnius-Brown, 1987) . Therefore, we divided the concept of noncompliance into noncompliance with the rules and noncompliance with following the instructions, then separately examined each of these in detail. The direct care staff counted both types of noncompliance according to the definitions below.
Noncompliance with the rules
Noncompliance with the rules was defined as not using the social skills of Following rules or Following written instructions (Dowd & Tierney, 2005) . The following rules were included in facility A s infraction categories: noncompliance with punctuality , disrespecting personal space , aggressive behavior , vandalism , inappropriate use of personal items , prohibition of sexual behavior , and noncompliance with daily routine . These two social skills were introduced as part of preventive teaching.
Noncompliance with following the instructions
Noncompliance with following the instructions was defined as a situation in which a participant, after being found noncompliant with the rules described above and then instructed by the direct care staff to follow instructions based on the intervention procedure, refused to do so. Noncompliance with following the instructions was counted only after children violated the group rules provided to all children by the direct care staff. This procedure was followed to avoid inconsistencies in the instructions given arbitrarily by direct care staff due to the multiple shift work in a large-scale facility.
Intervention procedures and evaluation of noncompliance
The intervention procedures for the two types of noncompliant behaviors are shown in Figure 2 . Prior to the interventions, participants were informed of the rules described above and allowed to practice following the instructions as Preventive teaching so that they knew how to behave appropriately when the staff provided them with such instructions.
We calculated the mean frequency of these two types of noncompliant behaviors per participant per day at each of the three time points. The direct care staff coded the noncompliant behaviors and then logged them electronically in a daily report.
Regarding the intervention, the staff were instructed to describe the child s behavior objectively to avoid any arbitrary interpretations.
Regarding the intervention and coding of noncompliance with following the instructions, the staff were trained as follows : 1) when children break the ground rules, instruct them based on their social skills (Dowd & Tierney, 2005) and 2) when children would not follow instructions, count the event as noncompliance with following the instructions. In daily meetings, the coding and interventions logged by the staff were checked, after which, they received feedback from the supervisor and took part in discussions until a consensus was reached. For the purposes of this study, daily noncompliance in the residential setting, but not the school setting, was covered.
CBCL
The CBCL is a standardized measure composed of 113 questions that evaluates behavioral problems in children (Achenbach, 1991; Itani et al., 2001) . The CBCL consists of three summary scales (total problems, internalizing problems, and externalizing problems) and eight subscales (withdrawn/depressed, somatic complaints, anxious/ The CBCL was used to evaluate problematic behaviors at the same three time points as those used to evaluate noncompliance, except for Time 1. Based on methods previously reported (Jones, Landsverk, & Roberts, 2007) , CBCL evaluations at Time 1 were completed at 30 days after the implementation of the TFM because the staff needed sufficient time to observe participants after admission. Participants were evaluated by the same direct care staff member at all three time points. Although the evaluators were also involved in the interventions, to avoid evaluation bias, each participant was evaluated by direct care staff who were not incharge of caring for the child and knew the child well.
Compliance with Ethical Standards
Informed consent was obtained from the guardians of all individual participants included in the study. The present study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the author s institutional ethical review board.
Statistical Analysis
The data were analyzed using SPSS for Windows ( 
Results
Bivariate Correlations
Bivariate correlation analyses were conducted for both noncompliance and CBCL T-scores at Time 1 and for the participant s characteristics (age, IQ/DQ, GAF) using Spearman correlations. The results showed that noncompliance was negatively correlated with age and GAF, and positively correlated with externalizing problems. In addition, noncompliance with following the instructions was positively correlated with internalizing problems (see Table 3 ).
Changes in Noncompliance with the Rules
During the study period, 40 of the participants showed noncompliance with the rules (see Table 4 ). Significant differences 
Changes in Noncompliance with Following the Instructions
Data regarding noncompliance with following the instructions were analyzed using the Friedman test (see Table 5 ). During the study period, 18 of the participants showed noncompliance with following the instructions. Significant differences were observed among the three time points (df = 2, χ 2 = 6.31, p = .043). A 
CBCL T-Scores Compared with Western Residential Treatment Facilities
The CBCL broadband scores at Time 1 in our study were in the same clinical range as those at admission from a residential treatment setting in North America (total problems = 74.4; internalizing problems = 69.4; externalizing problems = 75.8;
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Changes in CBCL T-Scores
As shown in Table 6 
Comparison to a Previous Study Conducted at Similar Facilities in Japan
The changes in CBCL scores over 1 year (Time 1 to Time 3) were analyzed using two-tailed paired t tests, and the calculated effect size r was compared with that from a previous study that followed changes at the same type of Japanese residential treatment facilities (Takada et al., 2010) . That study used the Teacher s Report Form (TRF), which is similar to the CBCL, to evaluate changes as assessed by the direct care staff from October 2008 to October 2009. In the present study, the effect size r was calculated using t-statistics, degrees of freedom, and a corresponding two-tailed paired t test, and then compared with the results of Takada et al. 
Discussion
Correlations Among Participant's Demographic Characteristics and Noncompliance
The bivariate correlation analysis regarding the children s characteristics and the noncompliance and CBCL variables at Time 1 showed that the two noncompliance variables were negatively correlated with age and GAF. The negative correlation found between noncompliance and age was consistent with the results of a previous study (Kalb & Loeber, 2003) . In addition, noncompliance was positively correlated with externalizing problems. A significantly positive correlation was found between noncompliance with following the instructions and internalizing problems. These results suggest that noncompliance is strongly associated with a child s social, emotional, and behavioral functions.
Changes in Noncompliance
One year after the implementation of the TFM, significant decreases were seen in both noncompliance with the rules and noncompliance with following the instructions.
Noncompliance with the rules was thought to be a problem related to group morality and social conventions (Turiel, 1983) .
Maltreated children tend to exhibit a low level of morality and social conventions (Koenig, Cicchetti, & Rogosch, 2004) , which means that these children often have fewer opportunities to learn interpersonal skills or social rules before admission and therefore, fail to internalize social norms.
In this intervention, when a rule violation occurred, direct care staff taught the child appropriate alternative behaviors using positive reinforcement, such as praise or giving privileges, with the rationale for each daily care situation. These consistent interventions, with modeling and the encouragement of both extrinsic and intrinsic motivations, seemed to increase appropriate behaviors and promote the sharing of these behaviors in a social group, which helped to internalize the behaviors in each child.
This method of practicing appropriate behaviors with children seemed to positively affect their sense of group morality and social conventions in each situation. Therefore, noncompliance with the rules appeared to decrease over time.
Next, the decrease in noncompliance with following the instructions may have been affected by the positive relationships built between the direct care staff and children by acknowledging and praising appropriate behaviors. A previous study presented a developmental sequence in which a caregiver s punitive reaction to noncompliance, such as threats or corporal punishment, may have caused coercive interactions (Forehand & Wierson, 1993) .
In residential childcare settings in Japan, several incidents of maltreatment have been reported; a child s noncompliance with following the direct care staff s instructions triggered an abusive intervention (Kimura, 2013; Maeda & Ichikawa, 2013) . By contrast, behavior therapy-based intervention programs, which have the same background as the TFM, represent a model in which the effects of intervention mediated by positive parenting reduce noncompliance (Martinez & Forgatch, 2001 ). The TFM emphasizes positive interactions such as praise or giving privileges for appropriate behavior, including compliance (Kirigin, 2001) ; therefore, the predictive and consistent procedures associated with the TFM build positive relationships (Wolf, Kirigin, Fixsen, Blase, & Braukmann, 1995) and reduce noncompliance with following the instructions.
Changes in CBCL T-Scores
Our results showed a decrease in the CBCL T-scores for all scales.
These results are consistent with those from previous studies (Larzelere et al., 2001 (Larzelere et al., , 2004 , which indicates that the TFM can help reduce problematic behaviors in residential childcare settings in Japan. Friman, Jones, Smith, Daly, and Larzelere (1997) reported that the TFM helps reduce problematic behaviors through building positive relationships between children and their caregivers. Our results indicate that the TFM might enable problematic behaviors to be corrected and improved as the result of preventative intervention of a child s noncompliance before it escalates into problematic behavior.
The acquisition of appropriate behaviors facilitated by the TFM may improve external problematic behaviors. Several studies have reported that maltreated children have poor social skills (Cohn, 1979; Darwish, Esquivel, Houtz, & Alfonso, 2001 ), which means they may have fewer opportunities to learn appropriate behaviors. In the TFM, each time a child shows an inappropriate external behavior, the caregiver s repeated interventions, such as teaching tangible alternative behaviors, provide a positive influence.
Moreover, when alternative behaviors are seen in the TFM, the caregiver gives not only positive reinforcement such as praise and privileges, but also the rationale to internalize appropriate behaviors (as shown in Table 2 : If you try to use anger control strategies like that, others may think you are so mature ). Previous studies have 13 Outcomes of the Teaching-Family Model in Japan shown that teaching social skills as a tangible alterative behavior decreases problematic behaviors as the result of mastering problem solving (Christoff et al., 1985; Plienis et al., 1987; Tisdelle & Lawrence, 1988) .The results of the present study indicate that the TFM contributes to an increase in appropriate behaviors that consequently improves problematic behaviors.
In addition, building positive relationships through acquiring appropriate behaviors may also reduce externalizing problems.
Previous studies have reported that the development of positive relationships between caregivers and children helps reduce noncompliance (Gross et al., 2015) and that noncompliance is strongly correlated with aggressive behavior (Sukhodolsky, Cardona, and Martin, 2005) , which suggests that a reduction in noncompliance may also help reduce the aggressive behavior included in externalizing problems. Therefore, building positive relationships between caregivers and children may lead to a reduction in externalizing problems such as aggressive behavior.
Moreover, decreases were also seen in the CBCL T-scores for internalizing problems. An association between internalizing symptoms in children and the punishment given by parents was previously reported by van der Sluis, van Steensel, and Bögels (2015) . Therefore, the TFM may help improve internalizing problems such as anxiety or withdrawal as the result of fostering emotionally stable and consistent relationships instead of relying on excessive punishment.
On the other hand, although the CBCL T-subscale scores for somatic complaints and thought problems showed significant improvement, these differences were relatively small since both mean T-scores were within the normal range at Time 1. Previous studies conducted in residential care settings also show that the CBCL scores for somatic complaints and thought problems were lower than those on the other subscales (Larzelere et al., 2001; Tsuboi, 2005) . These psychosomatic or psychotic thought problems seem to be categorized as needing medical or psychiatric treatment rather than residential childcare. Therefore, these tendencies may have affected the low scores seen on the two subscales.
Implications
Because of the increasing numbers of maltreated children in Japan, effective intervention strategies, such as those using the 
Limitations
Several limitations need to be considered. First, this study was conducted with a small sample size because it was the first evaluation of TFM implementation in Japan. A larger sample size that includes participants from other residential facilities will be needed in order to reliably evaluate its efficacy. Second, our study did not have a control group or a randomized design. Regarding the previous research on the TFM, no randomized controlled trials have been conducted because the TFM is implemented at the agency level, which makes participant randomization difficult.
In addition, for research involving residential treatment, both a randomized design and the use of control group is difficult because of ethical concerns (Bettmann & Jasperson, 2009 ). Third, this study had a lack of follow-up evaluations. Larzelere et al. (2001) reported improvements achieved using TFM intervention were maintained at follow-up. In the present study, we could not evaluate participants after discharge. Further research in which participants are followed-up after discharge will be needed to confirm our findings. Fourth, regarding the CBCL evaluations, due to the restriction of having the evaluation scores recorded by someone who was close to the child, we cannot deny the possibility that the results were influenced by the overlap in duties between the 
Conclusion
The purpose of this study was to assess outcomes of the TFM by investigating changes in noncompliance and problematic behaviors in a residential treatment facility in Japan. The results showed significant decreases in noncompliance and problematic behaviors after the implementation of the TFM. According to our results, the implementation of the TFM in Japanese residential childcare settings, where problematic behaviors frequently occur, may increase desirable behaviors and contribute to an improvement in problematic behavior among maltreated children through the building of positive relationships. Beyond the cultural differences between the style of parenting in Japan and the West, our findings suggest that the TFM is a promising intervention for maltreated children in large group residential care settings in Japan.
